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Entomopathogenic nematodes and advances in taxonomic techniques 
QIU Xue-Hong ”Tl HAN Ri-Chou ÜH 1. Guangdong Entomological Institute[] Guangzhou 5102600 China] 2. 
School of Life Sciences[] Sun Yat-Sen University[] Guangzhou 510275[] Chinall 


Abstract[] Entomopathogenic nematodes in the families Steinernematidae and Heterorhabditidae are potential 


biological control agents against pest insects[] of which Steinernematidae is represented by the genera 


Steinernema and Neosteinernemall and Heterorhabditidae by the genus Heterorhabditis . Over the past decadell 


new technologies] especially molecular methods[] have been incorporated into the traditional morphological 


approaches in identification and diagnosis of entomopathogenic nematodes. The entomopathogenic nematode 


systematics has come into a phase of stability and growth. More and more newly discovered nematode species/ 


isolates have been used into the biological control of pests. At present[] there are 65 recognized named species 


of entomopathogenic nematodes in the two families[] with 52 species in Steinernemall 1 species in 


Neosteinernema and 12 species in Heterorhabditis . This paper lists the species of entomopathogenic nematodes 


and their sourcesLİ and reviews the advance in the taxonomic status and the taxonomic techniques of 


entomopathogenic nematodes[] with emphasis on the molecular methods. 
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Table 1 Described species of entomopathogenic nematode species and their sources 
00 00 000 0000 0 0 

No. Species Locality Source References 

1 Steinernema abbasi OO Oman П О Soil Elawad et al .[] 1997 

2 S. aciari 0000 Guangdong) China П О Soil Qiu et al .[] 2005c 

3 S. affind] Bovien[] 1937[] П О Denmark Ou ü ün Wouts et al .[] 1982 
Bibionidae 

4 S. akhursti П О О О Yunnan[] China OO Soil Qiu et al .[] 2005a 

5 S. anatoliense O00 Turkey П О Soil Hazir et al .[] 2003 

6 S. apuliae 0 О. О Italy OO Soil Triggiani et al .[] 2004 

7 S. arenariun{] Artyukhovsky[] 19670 П О D Russia П О Soil Wouts et al .[] 1982 

8 S. ashiuense О О Japan OO Soil Phan et al .[] 2006 

9 S. asiaticum OO00 Pakistan OO Soil Anis et al .[] 2002 

10 S. beddingi П О О О Yunnan[] China П О Soil Qiu et al .[] 2005b 

11 8. bicornutum П О DU Yugoslavia П О Soil Tallosi et al .[] 1995 

12 S. carpocapsad] Weiser{] 195511 OO 0000 Czechoslovakia ü ün ün Wouts et al .[] 1982 
Cydia pomonella 

13 S. caudatum 0000 Guangdong) China П О Soil П О 0 0 01991 

14 S. ceratophorum O00 Liaoning] China П О Soil Jian et al .[] 1997 

15 S. cubanum OO Cuba OO Soil Mrácek et al .[] 1994 

16 S. diaprepesi П О USA U 0 000 . Nguyen and Duncan[] 2002 
Diaprepes abbreviatus 

17 S. feltiad] Yilipievll 193411 П О Denmark Ou О ün Wouts et al .[] 1982 
Bibionidae 

18 S. glaser] Steiner{] 192911 П О USA ü ün ü ü . Wouts et al .[] 1982 
Popillia japonica 

19 S. guangdongense О D D D. Guangdong) China П О Soil Qiu et al .[] 2004 

20 S. hebeiense П О О О Hebei[] China OO Soil Chen et al .[] 2006 

21 S. hermaphroditum П О 0 0 0 Indonesia П О Soil Stock et al .[] 2004 

22 S. intermediun{] Poinai[] 19850 OO USA П О Soil Mamiya[] 1988 

23 S. jollieti П О USA П О Soil Spiridonov et al .[] 2004 

24 S. karti О О D Kenya П О Soil VVaturu et al .[] 1997 

25 S. khoisanae П О South Africa П О Soil Nguyen et al .[] 2006c 

26 S. krausse[] Steiner{] 19230 O O Germany 600 0 ü D Travassos[] 1927 
Cephalcia abietis 

27 S. kushidai OO Japan О00000 Mamiya[] 1988 
Anomala cuprea 

28 S. leizhouense О О О О Guangdong China П О Soil Nguyen et al .[] 2006b 

29 S. litorale О О Japan OO Soil Yoshida[] 2004 

30 S. loci Phan П О Vietnam П О Soil Nguyen and Moenslİ 2001 

31 S. longicaudum О D D О Shandong[] China П О Soil 0П00000 0 1991 

32 S. monticolum П О Korea П О Soil Stock et al .[] 1997 

33 S. neocurtillae П О USA 25- daz Nguyen and Smart{] 1992 

34 S. oregonense П О USA П О Soil Liu and Berry[] 1996b 

35 S. pakistanense 00000 Indonesia П О Soil Shahina et al .[] 2001 

36 S. puertoricense П О О О Puerto Rico OO Soil Roman and Figueroa[] 1994 

37 S. rarun{] de Doucet[] 19860 O00 Argentina П О Soil Mamiya[] 1988 
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П О 1 Table 1 continued 











u u О uu 0 0 0 0 u 
No. Species Locality Source References 

38 S. riobrave П О USA ü ü 600 Cabanillas et al .[] 1994 
Helicoverpa zea 

39 S. ritteri D О О Argentina П О Soil de Doucet and Doucet[] 1990 

40 S. robustispiculum П О Vietnam П О Soil Phan et al .[] 2005 

41 S. sangi П О Vietnam OO Soil Phan et al .[] 2001 

42 S. scapterisci O00 Uruguay mü ün 0 e Nguyen and Smart{] 1990 
Scapteriscus vicinus 
00 0 000 
А la orientalis 

43 S. scarabaei О О. USA 7770000 Stock and Koppenhófer[] 2003 
0 0 0 0 0 
Popillia јаротса 

44 S. siamkayai П О Thailand OO Soil Stock et al .[] 1998 

45 S. sichuanense П О О О Sichuan] China OO Soil Mráček et al .[] 2006 

46 S. silvaticum O O Germany П О Soil Sturhan et al .[] 2005 

47 S. tami П О Vietnam П О Soil Luc et al .[] 2000 

48 S. thanhi П О Vietnam OO Soil Phan et al .[] 2001 

49 S. thermophilum П О India П О Soil Ganguly and Singh[] 2000 

50 S. websteri UD D Beijing China П О Soil Cutler and Stock[] 2003 

51 S. weiseri П O Czech Republic П О Soil Mrácek et al .[] 2003 

52 S. yirgalemense 0000 0 Ethiopia OO Soil Nguyen et al .[] 2004 

. led uu 

53 Neosteinernema longicurvicauda OO USA Es | Nguyen and Smart{] 1994 

Reticulitermes flavipes 
. | : 000 : 

54 Heterorhabditis bacteriophora П О О О Australia ae R Poinar[] 1976 
Heliothis punctigera 

55 H. bauyardi П О Vietnam OO Soil Phan et al .[] 2003 

56 Н. brevicaudis * UD О О Fujian China OO Soil O U D] 1994 

57 H. dounesi П О O Ireland П О Soil Stock et al .[] 2002 

58 H. floridensis OOO000 Florida] USA П О Soil Nguyen et al .[] 2006a 

59 H. indica П О India ü ü "n | Poinar et al .[] 1992 
Scirpophaga excerptalis 

60 H. marelatus П О USA OO Soil Liu and Berry] 1996a 

61 H. megidis П О USA ü у ü ü . Poinar et al .[] 1987 
Popillia japonica 

62 H. mexicana O00 Mexico П О Soil Nguyen et al .[] 2004 

63 H. poinari * П О USA OO Soil Kakulia and Mikaia[] 1997 

64 H. taysearae П О Egypt OO Soil Shamseldean et al .[] 1996 

65 H. zealandica П О О New Zealand 00000 Poinar[] 1990 





* DO 00000000 Species to be confirmed. 
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